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I 1.0 INTRODUCTION

I 1.1 Project Overview

Mirant Potomac River, LLC (Mirant) is submitting this modeling protocol pursuant to an Order By

Consent issued by the Commonwealth of Virginia, State Air Pollution Control Board. The effective date

of the Order is September 23,2004. According to the Order, Mirant must submit this protocol within 21

days of the effec:tive date of the Order, or by October 14, 2004. The protocol must describe Mlrant's

proposed refined modeling analysis to assess the effect of aerodynamic downwash from the facility on

ambient concen1:rations of sulfur dioxide (S02), nitrogen dioxide (N02), carbon monoxide (CO) and

particulate matter with an aerodynamic diameter less than or equal to 10 micrometers (PM1o). The

analysis must t:ompare predicted concentrations of these pollutants in the area immediately

surrounding the 1'acility to their respective National Ambient Air Quality Standards (NMQS).

I

In addition, Mirant must perform a refined modeling analysis to assess the effect of ,downwash from the

facility on ambient concentrations of mercury for comparison to the applicable Standards of

Performance for Toxic Pollutants set forth in VAC 5-60-200, et. Seq., in the area immediately

surrounding the 1'acility.

The Order is inclluded in Appendix A of this protocol.

1.2 Protocol Outline

This document i~; a modeling protocol for the use of EPA's proposed Guideline model, AERMOD with

PRIME (hereafter called AERMOD), to assess downwash from Mirant's Potomac River power plant.

AERMOD is tec:hnically superior to the downwash algorithm in EPA's current Guideline model,

ISCST3.

Section 2 of this; protocol describes the facility and lists the permitted or maximum emission rates.

Section 3 discus:;es the proposed approach for conducting the air quality dispersion modeling analysis

including the dispersion model selection criteria, the Good Engineering Practice ,(GEP) stack height

and downwash modeling inputs, model receptor locations and proposed meteorological database.

Section 4 descril)es representative ambient background data. Section 5 describes how results will be

documented. RE!ferences are listed in Section 6.

Basis For Ambient Compliance1.3

Modeled concentrations of criteria pollutants will be added to a monitored background concentration

and the total will be compared to the NMOS shown in Table 1-1. The monitored background

concentration represents the contribution to total air quality from all other sources irl the area. Modeled

1-1
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I

I concentrations of ml9rcury will be compared to the mercury limits contained in the Standards of

Performance for Toxic Pollutants.

The NMOS ha\i'e been developed for various durations of exposure. The short-term (24-hours or less)

NMOS for S02 and CO refer to exposure levels not to be exceeded more than once per year. Long-

term NMOS for S02 and N02 refer to limits that cannot be exceeded for annual exposure.

Compliance witt, the PM1o 24-hour and annual standards are statistical, not deterministic. The

standards are attained when the expected number of exceedances each year is less than or equal to

one. When modeling with a five-year meteorological data set, compliance with the 24-hour standard is

demonstrated when the 6th highest 24-hour concentrations at each receptor, based on the 5 year data

set, is predicted to be below the standard. Compliance with the annual standard is (jemonstrated when

the arithmetic avera~,e of the annual arithmetic average from 3 successive yea rEi is predicted to be

below the standard at each receptor.

The limits for mercu~' in the Standards of Performance for Toxic Pollutants are not to be exceeded and

have been estab'lished for the annual and 1-hour averaging periods for mercury vapor. The TLV-1WA

8-hour limit for mercury vapor is equal to 0.025 mg/m3 (25 ~g/m3). The Virginia Air Code 9VAC5-60-

230 states that 1:he annual ambient concentration (from the facility) should not exceed 1/500 of the

TL V-1WA (or 0.05 ~g/m3) and the 1-hour concentration from the facility should not exceed 1/20 of the

TL V-1WA (1.25 IJg/m3)

Table 1-1 Nation;al Ambient Air Quality Standards and Standards of Performance for Toxic

Pollultants

Primary NAAQS (lJglm3)Pollutant

NO2
Secondary NJ~QS (~g/m3)

Averaging
F'eriod~nnuar1)~'nuar1)~-hour2)~.hour2)~'nuar4)

--U.hour3,5)
8-hour(2)

1-hour2}

100

80

365

None
50

150

10,305

40,075

100

None
None
1,300

50
150

10,305
40,075

502

PM1o

I co

(1) Not to be exceeded

(2) Not to be exceeded more than once per year

(3) Not to be exceeded more than an average of one day per year over three years

(4) Not to be exceeded by the arithmetic average of the annual arithmetic averages from 3 successive years

(5) Compliance with the 24-hour standard is demonstrated when the 6th highest 24-hour concentration at each receptor, based on 5
years of modeling, is predicted ~Iow the standard Source 40 CFR 50

1-2
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2.0 PROJECT DESCRIPTION

The Potomac Riiver power plant consists of five bituminous coal-fired electric utility steam generating

units. Units #1 alnd #2 each generate 88 megawatts of electricity. Units #3, #4 aruj #5 each generate

102 megawatts. The facility is located in Alexandria, VA, approximately 1 mile south of Reagan

National Airport. Figure 2-1 depicts the site location.

There are five boiler stacks at the power plant. Flue gases from each boiler exit into the atmosphere

through its own :~tack. Each boiler unit is equipped with hot and cold side electrostatic precipitators for

particulate control. Each unit is permitted to emit SO2 at the rate of 1.52 Ib/MMBtu based on a 24-hour

average.

Table 2-1 presents stack parameters and permitted emissions rates that will be uslad in the dispersion

modeling. The fj~cility does not have limits on CO and mercury emissions. Maxirnum CO emissions

were determined from the facility's continuous emission monitoring (CEMs) system. The maximum 1-

and 8-hour CO emission rates for modeling are based on a maximum measured value of 650 parts per

million (volume, dry basis). The maximum short-term and annual average mercury emission rate will

be calculated using an emission factor of 2.53E-06 Ib/MMBtu. This is the emission factor reported by

Mirant Potomac in their annual Toxic Release Inventory (TRI) reporting. Maximum short term mercury

emissions from each unit will be calculated by multiplying this emission factor by the maximum

capacity in MMl3tu/hr of each unit. The result is a Ib/hr emission rate for modeling. The annual

mercury emissions will be calculated by multiplying the 2.53E-06 Ib/MMBtu emission factor by the most

recent two year ;average of the power plant's total annual heat input in MMBtu/yr. The result is a Ib/yr

emission rate. This emission rate will be divided by 8,760 hours in a year to arrive at a Ib/hr emission

rate for modelingl. Annualized Ib/hr mercury emissions will be apportioned equally tOI each unit.

I

D

I

I

I

I
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Figure 2-1 Mirant Potomac Power Plant Location

I
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Table 2-1 Stack~; Emissions and Model Input Data

Mirant Potomac River Permitted Emission Data (g/sec)

CO (Actual

Emissions)(2)
~,O2(1) Mercury (Actual

Emissions)
Stack NOx TSP

2.53 E-O6

Ib/MMBtu
1 185.85 94.12 14.62 88.07

2.53E-O6

Ib/MMBtu
2 185.85 94.12 14.62 72.61

2.53E-O6

Ib/MMBtu
3 183.96 104.10 14.49 74.06

2.53E-O6

Ib/MMBtu
4 183.96 104.10 14.49 79.83

2.53E-O6

Ib/MMBtu
5 183.96 104.10 14.49 81.27

'

{1} Based on 1.52 Ib SO2/MMBtu

{2} Emissions were calculated from the highest measurement of 650 ppmvd.

Base
Elevation

UTM-)( (3) UTM- Y (3)Stack Height Diameter Temp Velocity

(m) (m) (OK)(m) (m) (m) (m/sec)

1 322803.56 4298573.90 10.4 49.1 2.6 444.3 35.7

I
2 322807.30 4298597.60 10.4 49.1 2.6 455.4 30.2

3 3228111.09 4298620.99 10.4 49.1 2.4 405.4 30.8

4 32281L~. 70 4298644.32 10.4 49.1 2.4 405.4 33.2

5 322818.96 4298668.01 10.4 49.1 2.4 405.4 33.8

(3) Datum: NI~D27, UTM Zone 18

2-3
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3.0 DISPERSION MODELING ANALYSIS

3.1 Model S.~lection

In 1991, the USEPA, in conjunction with the American Meteorological Society (:AMS), formed the

AMS/USEPA Regulatory Model Improvement Committee (AERMIC). AERMIC's charter was to build

upon earlier mo'deling developments to provide a state-of-the-art dispersion model. The resulting

model was AERMOD with PRIME algorithm (hereafter called AERMOD). The PRIME downwash

algorithm is technically superior to the downwash algorithm in ISCST3 becau~;e the former was

developed basedl on extensive wind tunnel testing that was not available to the devlelopers of ISCST3.

The PRIME algorithm allows the model to calculate impacts in the cavity region immediately downwind

of a downwashin!g stack.

Based upon the scientific formulation of AERMOD and its evaluation performance, USEPA is

proposing that AERMOD replaces ISCST3 and CTDMPLUS as refined di:spersion modeling

techniques for simple and complex terrain for receptors within 50 km of a modeled source. Since

AERMOD does not have limitations in modeling either simple or complex terrain, USEPA is proposing

it as a refined technique for all terrain types.

For this project, !giverl that USEPA has proposed AERMOD as a guideline model to replace ISCST3

and CTDMPLUS;, MIRANT proposes to use AERMOD (Version 02222). This model and version is

expected to be promulgated as a Guideline model in the near future.

AERMOD repreEients an advance in the formulation of a steady-state, Gaussian plume model. It is

apparent that AIERMOD has an advantage over the guideline model ISCST3 when the various

scientific comporlents are compared (Paine et al., 1998). Therefore, AERMOD would be expected to

perform at least as well as or better than the existing modeling techniques, such as ISCST3.

3.2 Good Engineering Practice Stack Height Analysis

A Good Engineering Practice (GEP) stack height analysis was performed based on the current facility

design to determine the potential for building-induced aerodynamic downwash for all five boiler stacks.

The analysis procedures described in EPA's Guidelines for Determination of Good Engineering

Practice Stack I-leight (EPA, 1985), Stack Height Regulations (40 CFR 51), and current Model

Clearinghouse guidance were used. A GEP stack height is defined as the greater of 65 meters (213

feet), measured .from the ground elevation of the stack, or the formula height (Hg), as determined from

the following equation:

J: IAQ ESIProjectsIMirant 1 0350IPotomaclProtocollProtocol. doc
October, 2004
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Hg = H + 1.5 L

where

H is the height of the nearby structure which maximizes Hg, and

L is the lesser dimension (height or projected width) of the building.

The GEP analy~)is was conducted using lakes Environmental's BPIP View (v 4.8.5) software. The

controlling structure for determining the GEP formula height for the five power boiler stacks is the

Recovery Boiler Building with a building height of 35.3 meters (see Figure 3-1). The figure shows the

on-site structures that could affect stack downwash. Table 3-1 presents the dimensions of these

structures from the BPIP output. The GEP height for the five boiler stacks is 88.2~5 meters. Since the

GEP height excleeds the 49.1 meter stack heights, BPIP generated wind directioln-specific structure

dimensions will be input to AERMOD to simulate downwash from each stack. These dimensions are

included in Appendix B.

Table 3-1 Summary of GEP Anal),sis (Units in Meters)

MPW1) 5L(1Structure Height Length Width Formula

Height

Boiler Building 35.3 88.3 176.5158.0 64.0 170.5

I -
Turbine Building 57.523.0 156.0 26.0 158.2 115.0

ESP 1-4 97.835.3 94.5 25.0 88.3 176.5

24.0 I 35.4ESP5 35.3 26.0 88.3 176.5

13.7Silo 1 33.6 N/A 13.7 54.2 68.5

I N/ASilo 2 33.6 13.7 13.7 54.2 68.5

Silo 3 31.0 N/A 9.4 9.4 47.045.1

...
(1) Maximum projected width.

(2) 5 times the lesser of the MPW or height is the maximum influence region.

3-2
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Table 3-2 Summary of GEP Analysis (Units in Meters) (cont.)

D " ta t th Sta k Stacks Potentially Affected ByIS nce 0 e c s
D h i

I ownwas I

1 2 3 4 5Structure 1 2 :~ 4 5

~

Boiler Building 0.0 0.0 0.0 0.0 yes yes yes yes yes

55.0Turbine Buildingl 55.0 55.0 55.0 55.0 yes yes YE~S yes yes

15.0ESP 1-4 9.6 9.6 9.6 9.6 yes yes yes yes yes

ESP5 111.0 87.3 63.0 40.0 15.7 yes yes yes yes yes

Silo 1 72.0 96.0 119.0 143.0 167.0 no no no no no

Silo2 69.0 92.0 114.0 158.0 161.5 no no no no no

62.0Silo 3 37.8 86.0 110.0 134.0 yes no no no no

3.3 Building! Ca~'ity Analysis

I The PRIME downwash algorithm within AERMOD calculates pollutant concentrations within the cavity
region. ThereforE~, no additional analysis (e.g., SCREEN3) is necessary. .

3.4 Terrain .ind Receptor Data

The downwash analysis will be conducted for the area immediately surrounding the facility. Mirant

defines "immediate area" to be where downwash is occurring. The maximum extent of downwash in

AERMOD is eqlJal to a distance of 15 x L, where "L" is as the lesser dimension of the height or

maximum projec:ted width of the controlling structure. For this facility, "L" is the height of the boiler
structure (35.3 meters) and 15 x L = 530 meters. Beyond this distance, effects of downwash cannot be

distinguished from ambient impacts of the released effluent that are caused by atmospheric turbulence

alone. Mirant proposes to model facility-related impacts within a grid that extends out 1 km from the

center of the boiler building. All downwash-related impacts will be captured within this grid.

3-3
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The receptor gri(j to be used in AERMOD will be chosen from the USGS maps in accordance with

standard EPA procedures. Fenceline receptors will be established at 50 m spacing along the property

boundary, surroulnded by polar receptors placed along 10 degree radials out to 1 ~,m. Polar receptors
will be spaced 100 meters apart. Figure 3-2 shows the receptor grid

AERMOO requires each receptor to identify a "height scale" which is defined as the~ height of a nearby

controlling hill. The controlling hill heights and receptor elevations will be generatedl from USGS digital

elevation model (OEM) files. Receptor coordinates and elevations are listed in Appendix C.

3.5 Meteorological Data

For refined dispersion modeling, one year of on-site or five years of oft-site representative

meteorological di3ta are required. For this application, five years of meteorological data will be used for

input to AERME-r, the meteorological preprocessor for AERMOD. Hourly surface meteorological data

from the NWS Eitation at Reagan National Airport, Virginia will be used in addition to the upper air

meteorological d;ata from the NWS Met Station at Sterling, Virginia to develop the :5-year (1998-2002)

AERMET data filles (see Figure 3-3).

Meteorological data required for the AERMOD model partly consist of hourly values of wind speed,

wind direction, alnd ambient temperature. Since the AERMOD dispersion algorithms are based on

atmospheric bol;lndary layer dispersion theory, additional boundary layer parameters are required.
These parameters include sensible heat flux, surface friction velocity, convective velocity scale, vertical

potential temper;ature gradient, convective and mechanical mixing heights, Monin-Obukhov length,

surface roughne~)s length, Bowen ratio, and albedo. A portion of these boundary lalyer parameters, as

well as hourly 'wind and temperature profiles of the atmosphere, are estimated using surface

parameters and IJpper air soundings. The base elevation of the primary surface sta1:ion also is required

by AERMOD. The base elevation of the Reagan National Airport will be used in AEF~MOD.

I

The AERMET meteorological pre-processor (version 02222) will be used to proce~)s data required for

AERMOD. Site characteristics such as surface roughness, albedo, and Bowen ratio will be included in

the input control j~le to AERMET.I

I
I

3-4
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Figure 3-1 Mirant Potomac Power Plant Configuration Used for GEP Analysis
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Figure 3-2 AERrlnOD Receptor Grid

.

I

I
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Figure 3-3 Meteorological and Air Pollution Monitoring Stations

.

I

I
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3.5.1 ~)ite Characteristics

It will be assuml~d that the site characteristics of the area surrounding the power plant and Reagan

National Airport ,are similar. A comparison of topographic maps and aerial photographs for the power

plant and the airport show mostly urban and water land use types. Therefore, a 3-kilometer radial area

surrounding the meteorological tower was divided into 4 directional sectors for specifying site

characteristics (see Figure 3-4 and Figure 3-5).

The seasonal values for each land classification that are needed based on the above sectors are

provided in the AERMET user's guide (USEPA 1998) and summarized in Tables 3-2 through 3-4.

Monthly weighte!d averages of albedo, surface roughness, and Bowen ratio tlased on the land

classification for the above sectors will be calculated for five meteorological years. The Bowen ratio will

have different arlnual values because of its dependency on moisture conditions. I=ach month will be

classified as average, dry, or wet, based on monthly average precipitation data from Reagan National

Airport compared to a 30 year average for each month. The calculated values then 'Nill be used for that

month in determining the weighted average for the sector.

Table 3-3 Seasonal Albedo Values found in the t~ERMET User's Guide

3-8
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Table 3-5 Seasonal Bowen Ratio Values found in the AERMET User's Guide
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Figure 3-4 Sectclrs Indicating Land Use at the Reagan National AP

I
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Figure 3-5 Aerial Photo of the Region Surrounding Reagan National AP

I
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4.0 BACKGROUND AIR QUALITY

Ambient air qui31ity data are used to represent the contribution to total ambient air pollutant

concentrations from non-modeled sources. Table 4-1 shows locations and the measured

concentrations over the past three years (2001-2003) of the closest air pollution monitors to the Mirant

power plant. Ba(~kground concentrations of 802 and CO were based on the Alexandria City, VA air

quality monitoring station data located 1 km to the SW of the power plant. The Alexandria site is

classified as resiljentialland use and is in an urban area.

Background air I~uality concentrations of NO2 were based on the Arlington County monitoring data.

The monitoring station is located 4.4 km to the NW of the Mirant Potomac facility. The Arlington site is

classified as corrlmercialland use and located in an urban area.

Ambient background air quality concentrations of PM1o were based on the Mount Vernon, VA

monitoring data. The monitoring station is located 9 km to the SSW of the Mirant Potomac facility. The

Mount Vernon site is classified as residential land use and located in a suburban area.

Table 4-1 Summary of the Background Air Quality Data

Pollutant Monitor Site
Averaging

Period

3-hour

24-hour

Annual

24-hour

Annual

207.0
57.6

15.7*

35

18

238.4*

55.0

15.7*

40

19

186.0

60.3*

15.7*

42*

21*

NAAQS

(~g/m3)

1300

365

80

150

50

517 N ~)aint Asaph
St, Ale):andria City,
VA

502

2675 Siherwood
Hall Lane,
Mt.Verrlon, VA

PM,o

NO2 Annual 41.4 41.4 48.9* 100

S 18th And

Hayes St,

Arlington County,
VA

I 517 N ~)aint Asaph
St, Ale>candria City,
VA

1-hour 4945.0*

2i

4600.0 4025.0 40,075

10,305

co
8-Hour '60.0 2760.0 3220.0*

* short-tenT1 and annual values are highest in each year

Note: Short-tenT1 concentrations reported as highest of the second highest and annual concentrations reported as mean.
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5.0 DOCUMENTATION OF RESULTS

The report that documents the air quality impact analysis will describe the input jjata, the modeling

procedures, and the results in tabular and graphical form. Much of the information regarding locations,

plot plans, etc., associated with the Project that is included in this modeling protocol will be included in
the air quality im~)act analysis report.

The document will be presented in loose-leaf format in a 3-ring binder so that additions or revisions
can easily be made. Any process information deemed to be confidential by Mirant Corporation will be
so noted.

Three copies of the final air quality modeling report wiH be submitted to the Virginia DEQ Central
Office. Additional copies for distribution to USEPA Region III will be provided, if necessary.

The computer file~s associated with the air quality analysis will be submitted on a single CD-ROM. All

meteorological and monitoring data will be presented so that a reviewer can completely reconstruct the

entire modeling demonstration on an IBM-compatible PC. Descriptions of files on the CD will be

included in the computer documentation, and the use of binary files will be avoided to promote

portability of the files to other computer systems.

I

I

I

I

I

I

I
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W. TayJoe Murphy, Ir.
Secretary of NamraJ Resources

Robert G. Burnley
D~ctor

JefferyA. Steers
Regional Director

COMMONWEALTH OF VIRGINIA
STA TEAIR POLLUTION CONTROL BOARD

ORDER BY CONSENT

ISSUED TO

MIRANT POTOMAC RIVER, LLC
Registration No. 70228

SECTION A: Pur'Pose

I This is a Consent Order issued uhder the authority of Va. Code § § 10.1-1307D and .l 0.1-
.1307.1, between the Board and Mirant Potomac Ri ver, LLC for the purpose of ensuring
compliance with ambient air quality standards incorporated at 9 V AC Chapter 30 and Va. Code
§ .10.1-1307.3(3) requiring certain emissions modeling and analysis related to the Potomac RiveT
Power Station located in Alexandria, ViTginia.

SECTION B: Definitions

Unless the context clearly indicates otherwise, the following words and tenns have the
meanings assigned to them below:

1.

"Va. Code" means the COde of Virginia (1950). as amended.

2. "Board" means the State Air Pollution Control Board. a permanent collegial body
of the Commonwealth of Virginia as described in Va. Code §§ 10.1-1301 and
10.1-1184.I

3.

"Department" or "DEQ'" means the Department of Environmental Quality, an
agency of the Commonwealth of Virginia as described in Va. Code § 10.1-1.183.

"Director" means the Director of the Department of Environmental Quality.4.

.I

DEPARTMENT OF ENVIRONMENTAL QUALITY
Northern Virginia Regional Office

13901 Crown Court
Woodbridge, VA 22193-L453

(703) 583-3800 fax (703) 583-3801
www.deq.state.va.us



5.

"Order"means this documen~ also known as a Consent Order.

'~t," means Mirant Potomac River, LLC, a limited liability company
quaIifiedto do business in Virginia. Mirant. Potomac River, LLC is owned
Mirant Corporation and operated by Mirant Mid-Atlantic, LLC.

6.7.

"Facility" means the Potomac River Generating Station owned and operated by
Mirant located at 1400 North Royal Street, Alexandria, Virginia, 22314. The
facility is a five unit, 488 MW coal-fired elec1ric generating plant.

I 8. '~O" means the Northern Virginia Regional Office ofDEQ, located in
Woodbridge, Vir~a.

"The Pemlit" means the Stationary Source Permit to Operate issued by DEQ to
the facility on September 18, 2000, pursuant to 9 VAC 5-80-800, etseq.

9.

10. "Marina Towers" means a multiple unit residential condominium building
located at 501 staters Lane, Alexandria, Virginia, in close proximity to the

facility.

I 11. f'Downwash It means the effect that occurs when aerodynamic turbulence induced

by nearby structures causes pol1utants from an elevated source (such a
smokestack) to be mixed rapidly toward the ground resulting in higher ground-
level concentrations of pollutants.I

12. "NAAQS" means the primary national ambient air quality standards established
by the U.S. Environmental Protection Agency for certain pollutants, including
sulfur dioxide (SOV. nitrogen dioxide (NO1). carbon monoxide (CO), ozone. and
particulate matter (PM). pursuant to § 109 of the federal Clean Air Act~ 42 USC §
7409, set forth at 40 CFR Part 50 and incorporated at 9 V AC Chapter 30.
NAAQS are established at concentrations necessary to protect public health with
an adequate margin of safety.I
"NOx" means oxides of nitrogen, which is a pollutant resulting from the
combustion of fossil fuels and a precursor to the formation of ozone.

13.

I
"PM10" means particulate matter with an aerodynamic diameter less than or equal
to 1 0 micrometers and is a pollutant resulting from, among other things, the
combustion of fossil fuels.

14.

I
SECTION C:Findin~s of Fact and Conclusions of La\v

1. In order to ensure compliance with the Northern Virginia area's National Ambient Air
Quality Standard (NAAQS) for ozone, the Department is in the process of revising the facility's
Stationary Source Pernlit to Operate for the purpose of clarifying the facilitys ozone season

2
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(May 1 through S(~ptember30) emission requirements for NOx. A public hearing on the
proposed permit revision was held in Alexan~ Virgini~ on the evening of Apri112> 2004.

2. Among the: comments offered atthe public hearing by Alexandria residents was that
DEQ should require Mirantto perform comprehensive modeling to assess the impact of
emissions from the facility on the area in the immediate vicini~ of the facili~.

3. At or about the time orthe public hearing, certain residents of Alexandria, Virginia,
provided the Department With a document entitled "ScreeIring-Level. Modeling Analysis of the
Potomac River Po'wer Plant Located in Alexandria, Vir~a" prepared by Sullivan
Environmental Consulting,Inc~, dated March 29,2004 (the Sullivan Screemng). TheS1i1livan
ScreeIiingwas commissioned by, among others, certain residents of Marina Towers for the
pmpose of assessing whether emissions ftom the facility may cause exceedances of certain
NAAQSat MarinaL Towers as a result of "downwash." TheSu1livan Screening concluded that,
"on average, meteorological conditions associated with plume impaction conditions on the
Marina Towers condominium were screened to occm as often as 1,200 hours per year."

4. Although the Sullivan Screening does not establish conclusively that emissions ftomthe
facilit;y result in exceedances of the NAA QS at Marina Towers, the Department believes that the
results of the Sullivan Study warrant that further comprehensive analysis be conducted in
accordance with DgQ andEP A approved modeling procedures in order to more fully detelinine
the effect of emissions from the facility on the ambient..air quality a(MarinaTowers and in the
area in the immediate vicinit;yof the facility.

SECTION D: A21~eement and Order

I Accordingly, the Board, by virtue of the authority granted it in Va. Code§§ 10.1-1307 D
and 1.0.1-1307.1 orders Miran~ and Mitant agrees, to perform the actions described in this
section of the Order:

1.

Mirant shall perfonn arefuled modeling analysis to assess the effect of
"downwash" fi-om the facility on ambient concentrations ofSO2, N~, CO, and
PM10for comparison to the applicable NAAQS in the area immediately
surrounding the facility. In addition, Mirant shall perfOrIIl a refined modeling
analysis to assess the effect oft'downwash" from the facility on ambient
concenti'ations of mercury for comparison to the applicable Standards of
Performance for Toxic Pollutants set forth in 9 V AC 5-60-200, et seq., in the area
immediately surrounding the facility.

2. The protocol and methodology for the modeling analysis shall be in accordance
with EP A and DEQ methods and shall be approved by PEQ prior to
commencement of the modeling. Mirant shall submit a proposed modeling
protocol and methodology to Kennetl1 L. McBee~ DEQ Air Modeling Program
Coordinator, 629 E. Main St., Richmond VA 23219~ within twenty-one (21) days
oftlle effective date of this Order.

3



3.

Mirant shall perform the mode1ing analysis immediat~ly upon receiving written
approval of the modeling protoco1 and methodology from DEQ. Mirant shall
submit the resu1ts of th~ modeling analysis to Mr. McBee and the Director of the
Department's Northern Virginia Regional Office no later than sixty (60) days after
Mirantreceives written approval of the modeling protocol and methodology.

4.

In the event the modeling analysis indicates that emissions from the facili~ may
cause exceedances of the NAAQS for SOl, N~, CO, or PMJo, or exceedances of
the Standards of Perfonnance for Toxic Pollutants for mercury in the area
immediately sun-ounding the facili~, DEQ shall require Miranrto submit to DEQ,
withinnine~ (90) days of submitting the modeling analysis, a plan and schedule
to eliminate and prevent such exceedances on a timely basis. Upon review and
approval of that plan and schedule by DEQ, the approved plan and schedule shall
be incorporated by reference into this Order.

5. Mirant agrees to waive any objections itrnay otherwise be entitled to assert under
law should DEQ seek to incorporate the approved plan and schedule into the
facility's pemrit.

Section E: Administrative Provisions

1. The Board may modify, rewrite, or amend this Order with the consent of Mirant for good
cause shown by Mirant, or after a proceeding as required by the Administrative Process Act for a
case decision.

I 2. This Order addresses only those issues specifically identified herein. Trns Order shall not
preclude the Board or the Director from taking any action authorized by law, including, but not
limited to seeking subsequent remediation of the facility as may be authorized by law and/or
taking subsequent action to enforce thetenns of this Order. This order shall not preclude
appropriate enforcement actions by other federal, state or local regulatory agencies for matters
not addressed herein.

3. Solely for the purposes of the execution of this Order, for compliance with this Order,
and for subsequent actions with respect to this Order, Mirant consents to the jurisdictional
allegations and conclusions of ..law contained herein.I

I

4. Mirant declares it has received fair and due process under the Admitlistrative Process
Act, Va. Code §§ 2.2-4000 etseq., and the Air Pollution Contro.l Law and it waives the right to
any hearing or other administrative proceeding authorized or required by law or regulation, and
to any judicial .review of any issue of fact or law contained herein. Nothing herein shall be
construed as a waiver of the right to any administrative proceeding for, or to judicial review of,
any action taken by the Board to modify, rewrite, amend, or enforce this Order, or any
subsequent deliverables required to be submitted by Mirant and approved by the Department,
without the consent ofMirant.
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5. Failure by Mirant to comply with any oftbetenns of this Order shall constitute a
violation of an order of the Board. Nothing herein shall waive the initiation of appropriate
enforcement. actions or the issU3I1ce of additional orders as appropriate by the Board or Director
as a result of such violations.

6. If any provision of this Order is found to be unenforceable for any reason, the remainder
of the Order shall remain in full force and effect.

7. Mirant shall be responsible for failure to comply with any ofthetenns and conditions of
this Order unless compliance is made impossible by earthquake, flood, other acts of God, war,
strike, or other such circumstance. Mirant musfshow that such circumstances resulting in
noncompliance were beyond its control and not due to a lack of good faith or diligence on its
part. Mirant shall notify the Director, NVRO, in writing when circumstances are anticipated to
occur, are occurring, or have OCCUlTed that may delay compliance or cause noncompliance with
any requirement of this Order. Such notice shall set forth:

I

The reasons for the delay or noncompliance;a.

b. The projected duration of any such delay or noncompliance;

The measures taken and to be taken to prevent or minimize such delay or
noncompliance; and

c.

The timetable by which such measures will be implemented and the date full compliance
will be achieved.

I Failure to so notify the Director, NVRO. in writing within 24 hours of learning of any
condition above, which Mirant intends to assert willres1i1t in the impossibility of compliance,
shall constitute a waiver of any claim of inability to comply with a reqtiliement of this Order.

8. This Order is binding on the parties hereto, parent corporations, or their successors in
interest, designees, assigns.

9. This Order shall become effective upon execution by both the Director of the Department
of Environmental Quality or his designee and Mirant.I

This Order shall continue in effect until:10.

I a. Mirant petitions the Director or his designee to terminate the order after it has
completed all of the requirements of the Order and the Director or his
designee approves tile termination of the Order; orI

b.

The Director or Board terminates the Order in his or its sole discretion upon
30 days written notice to Mirant.

5
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Tennination of this Order, or of any obligation imposed in this Order, shall not operate to relieve
Mirant from its obligation to comply with any statute, regulation. permit conditio~ other order,
certificate, certification, standard, or requirement otherwise applicable.I

SePT'fftiI~:;"':(...
"'~

AND IT IS ORDERED this'~day of 2004.

By:

Mirant Potomac River, LLC, voluntarily agrees to the issuance of this Order.

MJRANTPOTOMAC RIVER LLC

L~~~!?J1~~:: = . by:
Lisa D. John, President

I
The foregoing inst~~,,~!~?~ ~~ent was si ed and acknowledge~ before me on ~is ~ d.ay of ~~~

A::4~.2004 by~ :2.!(!,.. .~,.;~ r1-'. .o~Mlrant Potomac River, LLC. m the.cityof
(:j~t';"; ,fJL~~' Corom nwealth ofVlrgInla.

~r-+-

()(.,!~7/~~-My Commission expires:

I

I

I

I
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APPENDIX B

GEP BUILDING DIMENSIONS PRODUCED BY LAKES ENVIRONMENTAL BPIP SOFTWARE

MIRANT POTOMAC RIVER, LLC

I

I

I

I

I

I
October, 2004
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BPIP Output (meters)

SO BUILDHGT STACKl
SO BUILDHGT STACKl
SO BUILDHGT STACKl
SO BUILDHGT STACKl
SO BUILDHGT STACKl
SO BUILDHGT STACKl
SO BUILDWID STACKl
SO BUILDWID STACKl
SO BUILDWID STACKl
SO BUILDWID STACKl
SO BUILDWID STACKl
SO BUILDWID STACKl
SO BUILDLEN STACKl
SO BUILDLEN STACKl
SO BUILDLEN STACKl
SO BUILDLEN STACKl
SO BUILDLEN STACKl
SO BUILDLEN STACKl
SO XBADJ STACKl
SO XBADJ STACKl
SO XBADJ STACKl
SO XBADJ STACKl
SO XBADJ STACKl
SO XBADJ STACKl
SO YBADJ STACKl
SO YBADJ STACKl
SO YBADJ STACKl
SO YBADJ STACKl
SO YBADJ STACKl
SO YBADJ STACKl

35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
64.81 41.88 56.63 69.75 80.50 89.00
94.75 97.50 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91
64.81 41.88 56.63 69.75 80.75 89.00
94.75 97.75 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.75 40.91 25.94 42.00 56.63
69.50 80.75 89.00 94.75 97.50 97.50

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.63 40.91 25.94 41.88 56.75
69.75 80.50 89.00 94.75 97.50 97.50

-33.00 -10.00 -8.00 -5.50 -3.25 -0.75
1.75 4.25 6.63 8.25 -6.38 -20.75

-34.25 -47.00 -58.50 -68.00 -75.50 -80.50
-124.50 -87.50 -89.75 -88.50 -85.25 -79.25

-70.63 -60.00 -47.53 -34.19 -35.63 -36.13
-35.25 -33.50 -30.75 -26.75 -22.25 -1"/.00

23.39 -14.63 -7.61 -0.49 6.91 13.76
20.41 26.53 31.70 35.81 38.88 40.69
41.62 40.87 39.27 36.25 32.15 27.07

-23.43 14.67 7.73 0.33 -6.84 -13.87
-20.51 -26.54 -31.59 -35.96 -38.81 -40.90
-41.61 -41.05 -39.23 -36.24 -32.10 -27.07

SO BUILDHGT STACK2
SO BUILDHGT STACK2
SO BUILDHGT STACK2
SO BUILDHGT STACK2
SO BUILDHGT STACK2
SO BUILDHGT STACK2
SO BUILDWID STACK2
SO BUILDWID STACK2
SO BUILDWID STACK2
SO BUILDWID STACK2
SO BUILDWID STACK2
SO BUILDWID STACK2
SO BUILDLEN STACK2
SO BUILDLEN STACK2
SO BUILDLEN STACK2
SO BUILDLEN STACK2
SO BUILDLEN STACK2
SO BUILDLEN STACK2
SO XBADJ STACK2
SO XBADJ STACK2
SO XBADJ STACK2
SO XBADJ STACK2
SO XBADJ STACK2
SO XBADJ STACK2
SO YBADJ STACK2
SO YBADJ STACK2
SO YBADJ STACK2
SO YBADJ STACK2
SO YBADJ STACK2
SO YBADJ STACK2

35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
64.81 41.88 56.63 69.75 80.50 89.00
94.75 97.50 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91
64.81 41.88 56.63 69.75 80.75 89.00
94.75 97.75 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.75 40.91 25.94 42.00 56.63
69.50 80.75 89.00 94.75 97.50 97.50

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.63 40.91 25.94 41.88 56.75
69.75 80.50 89.00 94.75 97.50 97.50

-57.00 -33.50 -30.25 -26.00 -21.25 -15.75
-9.75 -3.63 2.88 8.63 -1.88 -12.25

-22.00 -31.50 -40.00 -47.25 -53.00 -57.00
-100.50 -64.25 -67.50 -68.25 -67.25 -64.25

-59.13 -52.25 -43.78 -34.59 -40.13 -44.63
-47.50 -49.25 -49.25 -47.50 -44.50 -40.50

23.01 -19.15 -16.12 -12.73 -8.68 -4.71
-0.39 4.04 8.20 12.01 15.51 18.46
21.21 22.89 24.28 24.69 24.38 23.32

-23.04 19.19 16.23 12.56 8.75 4.61
0.29 -4.05 -8.09 -12.17 -15.45 -18.68

-21.19 -23.08 -24.23 -24.68 -24.33 -23.32

I
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I SO BUILDHGT STACK3
SO BUILDHGT STACK3
SO BUILDHGT STACK3
SO BUILDHGT STACK3
SO BUILDHGT STACK3
SO BUILDHGT STACK3
SO BUILDWID STACK3
SO BUILDWID STACK3
SO BUILDWID STACK3
SO BUILDWID STACK3
SO BUILDWID STACK3
SO BUILDWID STACK3
SO BUILDLEN STACK3
SO BUILDLEN STACK3
SO BUILDLEN STACK3
SO BUILDLEN STACK3
SO BUILDLEN STACK3
SO BUILDLEN STACK3
SO XBADJ STACK3
SO XBADJ STACK3
SO XBADJ STACK3
SO XBADJ STACK3
SO XBADJ STACK3
SO XBADJ STACK3
SO YBADJ STACK3
SO YBADJ STACK3
SO YBADJ STACK3
SO YBADJ STACK3
SO YBADJ STACK3
SO YBADJ STACK3

35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
64.81 41.88 56.63 69.75 80.50 89.00
94.75 97.50 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91
64.81 41.88 56.63 69.75 80.75 89.00
94.75 97.75 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.75 40.91 25.94 42.00 56.63
69.50 80.75 89.00 94.75 97.50 97.50

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.63 40.91 25.94 41.88 56.75
69.75 80.50 89.00 94.75 97.50 97.50

-81.00 -56.75 -52.50 -46.50 -39.25 -31.00
-21.38 -11.38 -0.91 8.97 2.63 -3.75
-10.00 -16.00 -21.50 -26.25 -30.50 -33.50
-76.50 -40.75 -45.25 -47.75 -49.25 -49.25
-47.50 -44.38 -40.00 -34.94 -44.63 -53.13
-59.75 -64.75 -67.75 -68.25 -67.00 -64.00

22.65 -23.63 -24.59 -24.94 -24.25 -23.17
-21.18 -18.45 -15.30 -11.78 -7.87 -3.78

0.77 4.89 9.25 13.10 16.58 19.54
-22.69 23.67 24.71 24.77 24.32 23.07

21.08 18.44 15.41 11.63 7.93 3.56
-0.76 -5.07 -9.21 -13.09 -16.53 -19.54

~
50 BUILDHGT 5TACK4
50 BUILDHGT 5TACK4
50 BUILDHGT 5TACK4
50 BUILDHGT 5TACK4
50 BUILDHGT 5TACK4
50 BUILDHGT 5TACK4
50 BUILDWID 5TACK4
50 BUILDWID 5TACK4
50 BUILDWID 5TACK4
50 BUILDWID 5TACK4
50 BUILDWID 5TACK4
50 BUILDWID 5TACK4
50 BUILDLEN 5TACK4
50 BUILDLEN 5TACK4
50 BUILDLEN 5TACK4
50 BUILDLEN STACK4
50 BUILDLEN 5TACK4
50 BUILDLEN 5TACK4
50 XBADJ 5TACK4
50 XBADJ 5TACK4
50 XBADJ 5TACK4
50 XBADJ 5TACK4
50 XBADJ 5TACK4
50 XBADJ 5TACK4
50 YBADJ 5TACK4
50 YBADJ 5TACK4
50 YBADJ 5TACK4
50 YBADJ 5TACK4
50 YBADJ 5TACK4
50 YBADJ 5TACK4

35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
64.81 41.88 56.63 69.75 80.50 89.00
94.75 97.50 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91
64.81 41.88 56.63 69.75 80.75 89.00
94.75 97.75 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.75 40.91 25.94 42.00 56.63
69.50 80.75 89.00 94.75 97.50 97.50

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.63 40.91 25.94 41.88 56.75
69.75 80.50 89.00 94.75 97.50 97.50

-104.50 -80.25 -74.75 -66.75 -57.25 -45.75
-32.75 -19.00 -4.50 9.53 7.25 4.88

2.50 -0.25 -3.00 -5.50 -8.00 -10.00
-53.00 -17.50 -23.00 -27.50 -31.50 -34.25
-36.13 -36.75 -36.41 -35.50 -49.25 -61.75
-72.00 -80.50 -86.25 -89.00 -89.75 -87.50

22.11 -28.29 -33.23 -37.29 -39.95 -41.73
-42.04 -40.97 -38.80 -35.55 -31.18 -25.93
-19.54 -12.97 -5.61 1.68 8.96 15.95
-22.14 28.33 33.34 37.12 40.01 41.62

41.94 40.95 38.91 35.40 31.24 25.71
19.55 12.78 5.66 -1.67 -8.91 -15.94

I
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SO BUILDHGT STACKS
SO BUILDHGT STACKS
SO BUILDHGT STACKS
SO BUILDHGT STACKS
SO BUILDHGT STACKS
SO BUILDHGT STACKS
SO BUILDWID STACKS
SO BUILDWID STACKS
SO BUILDWID STACKS
SO BUILDWID STACKS
SO BUILDWID STACKS
SO BUILDWID STACKS
SO BUILDLEN STACKS
SO BUILDLEN STACKS
SO BUILDLEN STACKS
SO BUILDLEN STACKS
SO BUILDLEN STACKS
SO BUILDLEN STACKS
SO XBADJ STACKS
SO XBADJ STACKS
SO XBADJ STACKS
SO XBADJ STACKS
SO XBADJ STACKS
SO XBADJ STACKS
SO YBADJ STACKS
SO YBADJ STACKS
SO YBADJ STACKS
SO YBADJ STACKS
SO YBADJ STACKS
SO YBADJ STACKS

35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.29 35.29 35.29 35.29 35.29
64.81 41.88 56.63 69.75 80.50 89.00
94.75 97.50 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91
64.81 41.88 56.63 69.75 80.75 89.00
94.75 97.75 97.50 95.00 97.50 97.50
94.50 88.50 79.75 68.88 55.75 40.91

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.75 40.91 25.94 42.00 56.63
69.50 80.75 89.00 94.75 97.50 97.50

157.50 97.75 97.50 94.50 88.50 80.00
68.88 55.63 40.91 25.94 41.88 56.75
69.75 80.50 89.00 94.75 97.50 97.50

-128.50 -103.75 -97.25 -87.50 -75.50 -61.25
-44.88 -27.25 -8.78 9.38 11.25 12.88

14.25 15.00 15.25 15.00 14.50 13.50
-29.00 6.00 -0.50 -6.75 -13.00 -19.00
-24.00 -28.50 -32.13 -35.34 -53.38 -69.75
-83.75 -95.75 -104.50 -109.75 -112.00 -111.00

22.24 -32.31 -41.27 -49.11 -55.20 -59.94
-62.66 -63.37 -62.30 -59.44 -54.73 -48.42
-40.29 -31.35 -21.07 -10.38 0.66 11.67
-22.28 32.35 41.39 48.95 55.26 59.83

62.55 63.35 62.41 59.29 54.79 48.20
40.31 31.17 21.11 10.39 -0.61 -11.66

I

I
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APPENDIX C

AERMODRECEPTORS
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I
AERMOD Receptors

Spaced 50 meters along the fence line and 100 meters extending to 1 km

Datum: NAD27, UTM18

UTM-X (m)

322869
322874
322874
322880
322878
322883
322898
322926
322942
322959
322965
322951
322939
322924
322913
322895
322876
322860
322760
322654
322614
322559
322553
322556
322565
322624
322691
322739
322763
322815
322835
322843
322856
322862
322860
322859
322907
322916
322934
322951
322826
322793
322734
322707
322681
322634
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4298235
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4298627
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4298644
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4298385
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4297932
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322587

322560

322594

322657

322789

322811

322811

322811

322811

322811

322811

322811

322811

322811

322846

322863

322881

322898

322915

322933

322950

322967

322985

322845

322879

322914

322948

322982

323016

323051

323085

323119

323153

322861

322911

322961

323011

323061

323111

323161

323211

323261

323311

322875

322940
323004

323068

323132

323197

323261

323325

323390

323454
322888

322964

4298591

4298708

4298752

4298758

4298755

4298821

4298921

4299021

4299121

4299221

4299321

4299421

4299521

4299621

4298818

4298916

4299015

4299113

4299212

4299310

4299409

4299507

4299606

4298715

4298809

4298903

4298997

4299091

4299185

4299279

4299373

4299467

4299561

4298708

4298794

4298881

4298967

4299054

4299141

4299227

4299314

4299400

4299487

4298698

4298774

4298851

4298927

4299004

4299081

4299157

4299234
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4299387
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13
9
2
2
3
5
7
3
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2
2
2
2
3
3
3
2
3
2
3
8
2
2
2
2
2
2
2
2
2
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2
2
2
2
2
2
2
2
2
7
2
2
2
2
2
2
2
2
2
7
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fence
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polar
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polar
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322490
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322341
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322111
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322516
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4298300
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4298484
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4298347

4298313

4298279

4298569

4298552
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11

13

14

14

15

13

13

10

10

13

14

15

15

14

12

13

11

13

16

15

15

15

15

13

12

13
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polar
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polar
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323041

323118

323194

323271

323347

323424

323501

323577

322898

322984
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323244

323331

323417

323504

323591

323677

322905
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323375

323469
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323107
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4299157
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323599

323697

323796

322905

322999

323093

323187

323281

323375

323469

323563

323657

323751

322898

322984

323071
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323244
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MA, Westford
(978) 589-3000

MA, Woods Hole
(508) 457-7900

MD, Columbia

(410)884-9280
ME, Portland
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(313) 406-2036
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(952) 924-{)117
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NC, Raleigh
(919) 872-6600
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(732)981-0200
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